Carotid chemoreceptor function and structure in the atherosclerotic rabbit: respiratory and cardiovascular responses to hyperoxia, hypoxia and hypercapnia.
We tested the following hypothesis: if carotid body blood flow, and hence the relationship of the frequency of discharge in chemoreceptor afferent fibres to arterial PO2, were affected by atherosclerotic change, then a modification of the control of the respiratory and cardiovascular systems might result. Carotid body reflexes were therefore studied in conscious atherosclerotic rabbits and a control group of normal animals breathing 100% O2, three hypoxic gas mixtures to which was added sufficient CO2 to maintain the arterial PCO2 constant, and 2% and 4% CO2 in 21% O2 and N2. When breathing room air, the atherosclerotic rabbits breathed at a higher respiratory frequency and lower tidal volume than the normal animals, although there was no difference in the respiratory minute volume. The respiratory and cardiovascular responses to hyperoxia, isocapnic hypoxia and hypercapnia were essentially the same in both groups of animals. Serial sections of the carotid bodies showed pathological changes including interstitial fibrosis in the caudal part with interstitial haemorrhages. The proximal part of the ascending pharyngeal artery, the vessel supplying the organ, and its origin from the external carotid, and the arterioles in the caudal part of the carotid body were nearly always occluded to a varying extent by atheromatous plaques. The capillaries appeared normal under light microscopy. The rostral-caudal lengths of the carotid bodies were similar in the two groups. We conclude that the peripheral arterial chemoreceptor responses in atherosclerotic rabbits are relatively normal even though the arteries to, and arterioles within, the carotid body are partly occluded.